reported that calluses were produced in aseptic cultures from spores of two liverworts, Fossombronia pusilla (L.) Dum. and Reboulia hemisphaerica (L.) Raddi. Ward (1960) reported the induction of calluses from protonemata of two mosses, Polytrichum chmmune Hedw. and Atricnum undulatum (Hedw.) Beauv. Similar result was obtained by Rashid and Chopra (1969) in Funaria hygrometrica Hedw. Lal (1961) reported that calluses were formed from leafy gametophytes and venter walls of archegonium in moss, Physcomitrium coorgense Broth.
The present paper is a report on the production of calluses from gemmae (multicellular gemmae) of the female gametophytes of liverwort, Marchantia polymorpha L.
The nutritive medium used in this study was a mixture of Knop's mineral salt solution (one half of original concentration) including indoleacetic acid (IAA) (4ppm), gibberellic acid (GA3) (6ppm) and 2% sucrose. The pH of the medium was adjusted to 6.5. Agar in the concentration of 10 g/l was added to the mixture and it was autoclaved. The materials were washed with distilled water for 2 hours and washed with 0.1% benzalkonium chloride solution for 10 minutes, then sterilized with 1% sodium hypochlorite solution for 5 minutes at room temperature, followed by washing with sterilized water for 10 minutes. The materials treated with the above method were placed on the medium under aseptic conditions and cultured in the dark at 25°C.
Sixteen weeks after the start of culture, the materials developed into callus-like aggregates of which size reached about 2 cm in diameter and about 1.5 cm in height (Fig. 1A) . The callus tissues were yellowish-pale brown, though still green at some portions. The size of callus was about 30e in diameter and round in shape (Fig. 1B) . The callus cells can be spread easily on the slide glass during preparation treatments, indicating that the callus cells aggregates very loosely.
Chromosomes of the callus cells were observed by the squash method using HClGiemsa staining method according to Tanaka and Koga (1972) and were counted to be n=9 (Fig. 1C, D 
